VEHICLE MIRROR ASSEMBLY 



CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims the benefit of United States Provisional 
Application No. 60/457,650 having a filing date of March 26, 2003, the entire 
contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
The present invention generally relates to a mirror assembly for use in 
motor vehicles. The mirror allows a driver of the vehicle to view a child sitting in 
a safety seat. The safety seat is positioned in the vehicle’s rear seat so that the 
child faces rearward. 

In recent years, federal and state laws have been enacted that require a 
child, who travels in a motor vehicle, to be placed in a child safety seat which 
must be fastened to the rear seat of the vehicle by seat belts. For older 
children, the safety seat is positioned so that the child faces the front of the 
vehicle. For infants and younger children, the safety seat is positioned so that 
the child faces the rear of the vehicle. In other words, the child is seated in the 
safety seat so that he or she looks out towards the back of the vehicle. 

When a child is positioned in a rear-facing safety seat, it is very difficult 
for a driver or passenger in the front seat to observe the child. The child cannot 
be seen by a person looking at the rear view mirror attached to the front 
windshield. Rather, the driver or front seat passenger must twist his or her 
body and lean over backwards to view the child. This seating configuration 
presents several safety hazards. First, it is difficult for the driver or front seat 
passenger to know if the child is choking, injured, or in some other distress. 
Furthermore, if the driver must lean over to view the child in the back seat, he 




or she may lose control of the vehicle. The automotive safety seat industry has 
attempted to address these problems in a number of ways. 



[05] For instance, some mirror assemblies have been developed that are 
placed near the top of the back rest portion of the rear seat. This mirror allows 
a person in the front seat to observe a child who is located in the rear seat and 
facing towards the back of the vehicle. Harris, U.S. Patent 4,902,1 18 discloses 
such a mirror assembly. The mirror assembly includes a wedge-shaped foam 
piece having a pocket for receiving a mirror plate. The mirror assembly is 
positioned so that its tapered surface rests against the back rest portion of a 
rear seat. Straps having buckles are sewn onto the back of the mirror 
assembly. The straps are sufficiently long enough to encircle the rear seat. 
The ends of the straps are fastened together on the backside of the rear seat to 
secure the mirror assembly in place. However, this assembly cannot be easily 
adjusted. 

[06] Monahan et al., U.S. Patent 6,354,708 discloses an infant-viewing mirror 
system that can be mounted to a back rest portion of a rear seat in a car. The 
mirror system allows a driver to view an infant in a rear-facing car seat. The 
mirror system includes two male straps, two female straps, a mirror support, a 
mirror housing, and a mirror. The mirror housing is pivotally attached to the 
mirror support by a ball joint which allows the mirror to be adjusted. The 
fastening straps include male and female connectors. The mirror system can 
be attached to a rear seat in a sedan-type or sport utility-type vehicle by 
inserting the straps around the backside of the seat. Due to the construction of 
Monahan et al., the mirror is positioned too low making it difficult to point to the 
child. 



2 




[07] The above-described conventional mirror assemblies often are 
cumbersome and difficult to install. The fastening systems for such mirrors are 
not universal; rather, one technique must be used to fasten the mirror in a 
sedan-type car, and a different technique must be used in a sport utility-type 
vehicle. 

[08] More particularly, for minivans, station wagons, and other sport utility-type 
vehicles, one fastening strap must be wrapped over the top of the seat and 
down the backside, while the other fastening strap must be inserted through the 
gap located between the back rest and bottom portion of the seat. Then, the 
fastening straps are mated together on the backside of the seat by interlocking 
male and female connectors. This alignment of the fastening straps and 
interlocking of the connectors can be a time-consuming process. For sedan- 
type vehicles, the positioning and fastening of the mirror assembly is difficult, 
because the mirror must be secured by connecting the straps together on the 
backside of the seat. The rear ledge/shelf of the sedan can interfere with the 
locking of the straps and connectors. 

[09] In view of the foregoing disadvantages with such conventional mirror 
assemblies, there is a need for a mirror that can be installed easily in any type 
of motor vehicle (for example, sedans, minivans, station wagons, trucks, and 
sport-utility vehicles). The present invention provides a mirror assembly that 
can be universally installed. 

[10] Some conventional mirrors are attached to sections in the vehicle other 
than the back rest portion of the rear seat. For example, Chupp et al., U.S. 
Patent 6,283,622 discloses a mirror assembly that is fastened to the headrest 
portion of an automotive vehicle seat. The assembly includes a mirror that is 
placed with an easy open/close cover. The assembly also contains a harness 
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having two short and two long straps. The two short straps slip under the 
headrest while the longer straps wrap around the top of the headrest. The 
mirror assembly can also include a battery-powered illumination system. When 
the mirror is fastened to the backside of a front seat headrest, the mirror faces 
back towards the rear seat, and the back seat passengers have a lighted 
vanity mirror. Chupp cannot be adjusted. 

[11] Gardner, U.S. Patent 4,909,618 discloses a mirror structure that is 
mounted on the rear ledge/shelf of the car which is behind the rear seat. The 
third tail light, which is located on the rear windshield, may be used to illuminate 
the mirror. A car safety seat is secured to the rear seat so that the baby faces 
the rear of the car and the mounted mirror. The mirror is attached to a universal 
ball joint so that it can be adjusted to different angles. The mirror can be turned 
so that the face of the baby can be viewed by a person, who is seated in the 
front seat and looking at the rear view mirror. However, the mirror is mounted 
far from the target requiring precise adjustment of the mirror. 

[12] Lumbra et al., U.S. Patent 5,103,347 discloses a mirror that can be 
secured to a pivotable arm rest of a rear seat in an automobile, while the arm 
rest is in a stored position. A car seat is placed in the rear seat in a rear-facing 
position so that the child, who sits in the car seat, faces the mounted mirror. 
The mirror is mounted in a frame, and the frame is provided with multiple 
straps. The straps can contain areas coated with a pressure-sensitive adhesive 
or hook and loop fasteners for releasably attaching the opposing straps 
together. The straps can be wrapped around the pivotable arm rest, while the 
arm rest is in a stored position. This secures the mirror frame to the arm rest. 
This mirror has little range of adjustment. 
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[13] The foregoing mirror assemblies often are difficult to adjust to provide a 
clear line of vision between the driver or passenger in the front seat and the 
child. A mirror mounted in a frame, which is attached to the ledge/shelf or the 
arm rest portion of the back seat, is difficult to adjust. It is not easy to rotate 
such mirrors so that they are at different vision angles, unless the straps are 
detached and the entire assembly is repositioned. 

[14] In view of the foregoing disadvantages with such traditional mirror 
assemblies, there is a need for a mirror that can be located close to the target 
and be adjusted easily to multiple positions. The present invention provides a 
mirror assembly that can be universally adjusted. These and other objects, 
features, and advantages of this invention are evident from the following 
description and attached figures. 

SUMMARY OF THE INVENTION 

[15] The present invention provides a mirror assembly that is attached to a 
head rest region of a rear seat in a motor vehicle. For example, the mirror 
assembly can be attached directly to the head rest or, more preferably, to both 
the head rest and the back rest to bridge the game therebetween. The mirror 
assembly comprises a mirror for viewing a child sitting in a rear-facing child 
safety seat. The safety seat rests on the rear seat of the motor vehicle. The 
mirror allows a driver or passenger in the front seat of the vehicle to observe 
the child sitting in the safety seat. 

[16] The mirror assembly further includes an adjustable mirror housing for 
holding and framing the mirror and a base plate for supporting the mirror 
housing. The base plate is attached to the mirror housing by a ball joint 
allowing the housing to be adjusted in various directions. The mirror assembly 
also includes at least one fastening strap extending from the base plate. The 
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fastening strap has a first end and an opposing second end for looping the 
strap around the head rest region of the rear seat such as between the head 
rest and the back rest, and a connector means for coupling the first and second 
ends of the strap together. 

The mirror housing, mirror, and base plate can have a variety of 
structures. For instance, each of the mirror housing, mirror, and base plate 
pieces can be circular-shaped. In another embodiment, the mirror housing, 
mirror, and base plate each are square-shaped. Also, the mirror housing and 
mirror can be octagonal-shaped, and the base plate can be square-shaped. In 
another instance, the mirror housing and mirror are rectangular-shaped, and 
the base plate is square-shaped. In still another embodiment, the mirror 
housing and mirror are rectangular-shaped, and the base plate is square- 
shaped. 

The base plate can include a foam pad adhered to its surface. When the 
base plate is placed against the head rest and back rest, the foam pad acts as 
a cushion against the head rest and backrest and serves as a bridge over the 
gap therebetween. Also, the base plate can include multiple slots for inserting 
the fastening strap therethrough. The fastening strap can be equipped with 
various connector means. For instance, the connector means can be a slotted 
buckle or a hook and loop fastening system. Preferably, the connector means 
comprises a male and female connector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features that are characteristic of the present invention are set 
forth in the appended claims. However, the preferred embodiments of the 
invention, together with further objects and attendant advantages, are best 




understood by reference to the following detailed description taken in 
connection with the accompanying drawings in which: 

[20] FIG. 1 is a schematic side view of a motor vehicle equipped with the 
mirror assembly of this invention; 

[21] FIG. 2 is a side perspective view of one embodiment of the mirror 
assembly of the present invention; 

[22] FIG. 3 is a front view of the mirror assembly shown in FIG. 2; 

[23] FIG. 4 is a back view of the mirror assembly shown in FIG. 2; 

[24] FIG. 5 is a top view of one embodiment of the base plate in the mirror 

assembly of this invention showing slotted portions for the fastening strap; 

[25] FIG. 6 is a back view of one embodiment of the mirror assembly of the 
present invention showing a foam pad attached to the base plate; 

[26] FIG. 7 is a front view of one embodiment of the mirror assembly of this 
invention showing a square base plate and square mirror; 

[27] FIG. 8 is a front view of one embodiment of the mirror assembly of this 
invention showing a circular base plate and circular mirror; 

[28] FIG. 9 is a front view of one embodiment of the mirror assembly of this 
invention showing a square base plate and rectangular mirror; 

[29] FIG. 10 is a front view of one embodiment of the mirror assembly of this 
invention showing a square base plate and octagonal mirror; 

[30] FIG. 11 is a side perspective view of one embodiment of the mirror 
assembly of this invention showing the mirror housing mounted symmetrically 
on the base plate; 

[31] FIG. 12 is a side perspective view of another embodiment of the mirror 
assembly of this invention showing the mirror housing mounted asymmetrically 
in an offset position on the base plate; 
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[32] FIG. 13 is a top view of the base plate in FIG. 5 showing the fastening 
strap inserted through the slotted portions of the plate; 

[33] FIG. 14 shows the mirror assembly of this invention fastened to a head 
rest portion of a rear seat in a motor vehicle; 

[34] FIG. 15 is a top view of the base plate in FIG. 5 showing a fastening strap 
containing a buckle on a first end and a second loose end which is inserted 
through the slotted portions of the plate; and 

[35] FIG. 15A shows the fastening strap in FIG. 15 with the loose end of the 
strap inserted through the buckle and tightened. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[36] The present invention provides a mirror assembly for a motor vehicle. 
The assembly is attached to a head rest portion of a rear seat in the vehicle. 
The assembly is used for viewing a child sitting in a rear-facing child safety 
seat. The safety seat rests on the rear seat of the vehicle. The mirror allows a 
driver or passenger in the front seat of the vehicle to observe the child. 

[37] Referring to FIG. 1, the mirror assembly of the invention is generally 
indicated at 6. The mirror assembly 6 is installed in a motor vehicle 8 so that a 
driver 10 of the vehicle 8 can view a child 12 sitting in a rear-facing safety seat 
14. The driver 10 can observe the child 12 by looking in a rear view mirror 15 
which reflects the image shown in the mirror assembly 6. The safety seat 1 4 is 
secured to the rear seat 16 of the vehicle 8 using conventional seat or shoulder 
belts 18. The mirror assembly 6 is shown in Fig. 1 as attached directly to the 
head rest portion 20 of the rear seat 16 as described in further detail below. 
Alternatively, and more preferably, the mirror assembly 6 is attached in 
communication with the head rest 20 and the back seat 16 over gap 56, as 
shown in detail in Fig. 14. 
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[ 38 ] 



FIG. 2 shows the mirror assembly 6 in more detail. The assembly 6 
includes a base plate 22, fastening strap 24, universal ball joint 26, and mirror 
housing 28 that holds a reflective mirror 30. The mirror housing 28 is 
connected to the base plate 22 by the universal ball joint 26. The base plate 22 
includes at least one fastening strap 24 for attaching the mirror assembly 6 to 
the head rest portion 20 of the rear seat 16. In FIG. 3, a front view of the mirror 
assembly 6 is shown, and in FIG. 4, a back view of the mirror assembly 6 is 
shown. 

[39] The base plate 22 supports and stabilizes the mirror housing 28. The 
base plate 22 can be made from any suitable material such as a high strength, 
durable plastic, metal, or composite. Since the base plate 22 is placed against 
the head rest portion 20 of the rear seat, the height of the plate 22 typically is 
less than the height of the head rest 20, and the width of the plate 22 typically is 
less than the width of the head rest 20. The base plate 22 can be designed to 
have any suitable shape. For instance, FIGS. 2-4 show a square-shaped base 
plate 22, but it is recognized that rectangular, circular, or other shaped base 
plates also can be used in accordance with this invention. 

[40] As shown in FIGS. 3 and 4, the base plate 22 has a front surface 32 and 
a rear surface 34. The front and rear surfaces 32 and 34 can contain slotted 
portions 35a, 35b, 35c, and 35d, which extend through the base plate 22 as 
illustrated in FIG. 5. These openings 35a, 35b, 35c, and 35d allow for the 
feeding of the fastening strap 24 therethrough as described in further detail 
below. Both, or either, front or rear surfaces may not be perfectly flat planes. 
Each surface, individually or in parallel, may be curved or may be a composite 
of multiple flat or curved planes arranged at angles or curves to the others, to 
form a single geometric shape or a pattern of shapes. Such a curved, angular 
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or convoluted unified base plate or individual base plate surfaces, may allow 
the base plate to better stabilize itself along or against the varied contour of the 
headrest and/or seat back. Also, the base plate may not be completely solid 
within a perimeter defined by its outermost dimensions. To save weight, money 
or improve performance, material may be removed from certain areas of the 
base plate, altering its recognizable shape. Thus, its final form may not have 
the appearance of a solid ‘plate’. For example, a square base plate with four 
triangular shaped areas removed from each side, may resemble an ‘X’, not a 
square. In addition, a foam pad 36 can be attached to the back surface 34 of 
the base plate 22. This foam pad 36 provides a cushion for the base plate 22 
when it is pressed against the head rest 20. The foam pad 36 can have a cut- 
out portion 38 so that the openings 35a, 35b, 35c, and 35d in the base plate 22 
are exposed. This cut-out area 38 allows the fastening strap 24 to be fed 
through the slots 35a, 35b, 35c, and 35d as shown in FIG. 6. 

[41] The mirror housing 28, which holds and frames the mirror 30, can be 

made of a composite, metal, plastic, or other composition having high 
mechanical strength. The mirror housing 28 and mirror 30 can have the same 
shape as the base plate 22 as illustrated in the embodiments shown in FIGS. 7 
and 8. More specifically, FIG. 7 shows an assembly 6 comprising a square- 
shaped mirror housing 28 attached to a square-shaped base plate 22. In FIG. 
8, a circular-shaped mirror housing 28 is attached to a circular-shaped base 
plate 22. It is not necessary, however, that the base plate 22 and mirror 
housing 28 have identically-shaped structures. For example, in FIGS. 2-4 and 
6, the mirror 30 is shown having a circular structure, and the base plate 22 is 
shown having a square structure. Referring to FIG. 9, the mirror assembly 6 
includes a rectangular-shaped mirror housing 28 attached to a square-shaped 
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base plate 22. Finally, in FIG. 10, an octagonal mirror housing 28 is shown 
attached to a square-shaped base plate 22. It is recognized that the mirror 
housing 28 and base plate 22 each can have a wide variety of structures, and 
these structures can be combined many different ways to create aesthetically- 
pleasing mirror assemblies 6. 

[42] Referring back to FIG. 2, the mirror housing 28 is shown pivotably 
attached to the base plate 22 by the universal ball joint 26. Conventional ball 
joints 26 can be used. The typical ball joint 26 includes a recessed or socket 
portion 44 for receiving a ball 42. The recessed portion 44 has a width slightly 
larger than the diameter of the ball 42 allowing the ball 42 to rotate freely. The 
universal ball joint 26 allows the mirror housing 28 to be moved in any direction. 
The mirror housing 28 can be tilted in a vertical or horizontal direction. Of 
course, the position of the enclosed mirror 30 changes as the mirror frame 28 is 
adjusted. The base plate 22, ball joint 26, and mirror housing 28 can be 
arranged so that the housing 28 is mounted either on-center or off-center on the 
base plate 22. In FIG. 11, the mirror housing 28 is mounted symmetrically. 
The upper portion of the mirror housing 28 extends above the base plate 22, 
and the lower portion of the mirror housing 28 extends, in approximately the 
same dimensions, below the base plate 22. In FIG. 12, the mirror housing 28 
is mounted asymmetrically. The lower portion of the mirror housing 28 extends 
substantially below the base plate 22. This allows for additional clearance, if 
needed, to adjust the mirror. 

[43] A strap 24 for fastening the mirror assembly 6 to the head rest 20 of the 
rear seat 16 is attached to the base plate 22. The fastening strap 24 is made 
from a flexible material such as a nylon or polyester fabric. The fastening strap 
24 can be equipped with a male connector 48 on a first end and a female 
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connector 50 on its second, opposing end as shown in FIGS. 2-13. The 
connectors 48 and 50 can be sewn onto their respective ends of the fastening 
strap 24. Referring to FIG. 13, the fastening strap 24 can be attached to the 
base plate 22 by inserting it through the slotted portions 35a, 35b, 35c, and 35d 
located therein. More particularly, in one embodiment, the strap 24 can be 
threaded up and through slot 35a, down and through slot 35b, behind the base 
plate 22, up and through slot 35c, and down and through slot 35d located in the 
base plate 22. The fastening strap 24 can be attached to the base plate 22 by 
other means as well. For instance, it is not necessary that a single strap 24, 
which extends completely across the backside of the plate 22 or through the 
entire plate 22, be used. Rather, two separate fastening straps 24 can be used. 
A male strap, which is equipped with a male connector 48, can be attached to 
one side edge of the plate 22, and a female strap, which is equipped with a 
female connector 50, can be attached to the opposing side edge of the plate 
22. The fastening strap(s) may not be flexible along its/ their entire length(s) 
and may include component areas or sections that are rigid. 

[44] Referring to FIG. 14, in order to fasten the mirror assembly 6 to the head 

rest 20 of the rear seat 16, the base plate 22 is placed against the head rest 20 
so that the assembly 6 rests in its desired position to bridge gap 56. The base 
plate 22 provides a support by which the mirror assembly 6 can be attached to 
a seat back 1 6 and head rest 20 of a car seat, generally referenced as 1 7. It 
has been found that an optimal position for a mirror is at approximately where 
headrest 20 meets the back seat 16. However, there is a gap 56, as in Fig. 14, 
making it very difficult if not impossible to effectively mount a mirror in this area. 
The present invention uniquely provides a support base 22 that is wide enough 
to bridge the gap 56 between the head rest 20 and the back seat 16. As a 
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result, the present invention provides an assembly that can securely position a 
mirror that is in an optimal location at gap 56 between the head rest 20 and 
back seat 1 6. Alternatively, the mirror assembly can be attached directly to the 
head rest 20, in Fig. 1 . 

[45] Base plate 22 may be equipped with a foam pad 36 that is positioned so 
that it presses against the head rest 20 and back seat 1 6. Many head rests 20 
are vertically adjustable. The head rest 20 can be mounted on metal support 
bars 52a and 52b so that it can be raised and lowered to a desired comfortable 
position. The head rest 20 can be in a fully lowered position so that it abuts the 
back rest 16 when the mirror assembly 6 is installed. Alternatively, the head 
rest 20 can be in an elevated position so that there is a gap 56 between the 
back rest portion 16 and head rest 20 of the seat 17. If the head rest 20 is 
elevated, the mirror housing 28 is positioned so that it extends across this gap 
56. After placing the mirror assembly 6 in its proper position, each end of the 
strap 24 is looped around the backside of the head rest 20. Thus, the mirror 
assembly 6 can be mounted directly to the head rest 20 or across gap 56. The 
use of a wide base plate 22 sufficient to bridge the gap 56 and encircling straps 
24 enables the mirror of the present invention to be installed in this desirable 
fashion. 

[46] Then, the opposing ends of the fastening strap 24 are coupled together 
by connecting the male and female connectors 48 and 50 to each other. The 
connectors 48 and 50 are inserted and pushed together until they interlock. 
Click connectors can be used, and a person installing the mirror assembly 6 will 
know that such connectors 48 and 50 are locked upon hearing a clicking sound. 
In FIG. 14, the mirror assembly 6 is shown fastened to the head rest 20 of a 
rear seat 1 6 in a vehicle. The fastening strap 24 is wrapped around the metal 
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support bars 52a and 52b between the head rest 20 and seat back 1 6 and the 
ends of the fastening strap 24 are coupled together by connecting the male and 
female connectors 48 and 50 behind the head rest 20, namely behind gap 56. 

[47] It is recognized that connecting means other than male and female 
connectors 48 and 50 can be used for coupling the ends of the fastening strap 
24 together. For instance, a slotted buckle 58 can be attached to one end 60 
of the fastening strap 24, while no connector is attached to the other end 62 of 
the strap 24 as shown in FIG. 15. The loose end of the strap 24, which does 
not contain a connector, can be inserted through the buckle 58. The strap 24 is 
tightened by pulling upon the loose end 62 after it has been inserted through 
the buckle 58 as shown in FIG. 15A. In another embodiment, a hook and loop 
fastening system, such as VELCRO, can be used to attach one end 60 of the 
fastening strap 24 to the other end 62. 

[48] A single fastening strap 24 normally is sufficient to secure the mirror 
assembly 6 to the head rest 20 of the rear seat 16 and keep it in place. But, 
multiple fastening straps 24 can be used if desired. These additional fastening 
straps 24 can provide a reinforced fastening of the assembly 6 to the head rest 
20 . 

[49] The fastened mirror assembly 6 of this invention has several 
advantageous features. First, as described above, the mirror housing 28 is 
mounted on a universal ball joint 26; thus, it can be adjusted to face many 
different directions. The mirror housing 28 can be adjusted depending upon the 
position of the child in the rear seat and the driver or passenger in the front 
seat. For safety purposes, the mirror housing 28 should be angled so that there 
is a clear line of vision between the driver or passenger and the child seated in 
the safety seat. This adjustable mirror feature allows the driver or passenger to 
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view the child clearly. The child, as he or she looks into the adjusted mirror 30, 
also will be able to view a reflection of himself or herself. 

[50] Secondly, the mirror assembly 6 can be installed universally in any type 
of motor vehicle. For example, the mirror assembly 6 can be installed in 
sedans, minivans, station wagons, trucks, and sport-utility vehicles. In contrast 
to conventional mirror systems, the fastening strap 24 in the mirror assembly 6 
of this invention does not need to be fed behind the back rest portion of the rear 
seat or between the back ledge/shelf area of the vehicle. 

[51] Thirdly, the mirror assembly 6 of this invention can be installed quickly 
and easily, because the fastening strap 24 only needs to be wrapped around 
the head rest portion of the rear seat. 

[52] It is appreciated by those skilled in the art that various other changes and 
modifications can be made to the illustrated embodiments and description 
herein without departing from the spirit of the present invention. All such 
modifications and changes are intended to be covered by the appended claims. 
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